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CRUIS H' :;'~T' rr~cDu", ~U


EASTERN BERIIJG SUI. SynOPTIC TNJ'lL SlTR'!EY 

March - Ju~e 1976


Cruise C-76


CRUISE PERIOD


R/V Hiller Freem3.n--March 15 - June 


R/V Oregon May 2~. - August 13 (T1:~e C~egon T s pa:rticip2.:..:.ion -in the 
synoptic trawl survey extended only tr...I'ough ls.te June. 

Chartered I,1jv Anna Marie--April 5 - June 30 

Chartered M/V Pat San Marie--April 8 - June 30


ITII,;EEATIY 

The Hiller Freeman deDarted 8cattle I,Ie.rch 15 and ret;:lrned to Kojia.:.1: on 
June4tocomplete the demersal trauling phase of her crLlise.. Intervening
port calls Ilere made at Kodiak on f/le.ret 27-28 to pic~: 1l? scientific 
personnel ) at Adak on April 21- 211- ) and at Se'\vard on June 3 for exchange 
of scientific 
 ersonnel and for fuel and o~her suDnl~e3.


The Oregon departed Kodiak May 21~ and returned P.ugust 13 to co!:1plete the 
demersal trawling phase of her cruise. Oregon s participation in theTne 

synoptic survey vIas integrated ,vi th the an~ual ' crab- ;rc)'..:~dfish survey; 
the latter survey extended to mid-August. Interveni~g port calls were 
made at Dutch Harbor on June 2-5 for repairs and Ju~"e 14-19) July 14-19) 
and August 13 for exchange of scientific pe:~sonnel a::c. for fuel and other 
SuIJplies. 

Anna Marie ?~arie depart~d Seattle 
April 5 and April 8 ) respectively. Scienti fic persc::-:r~el bos.rded the 
charter vessels at Dutch Harbor on Ap:!.~il 19. Other :901":' calls 'Ivert:: 

made at Dutch Harbor on May 6-10 ar:d 1.:ay 31-Jl,.;,ne 3 for exchf;.nge of 
sc i ontific personnel and resupply of fuel and vater. 2cientific personnel 

The chartered vessels and Pat San 


r)rt.. ')1 l .-,,-t-. u~. 11 c;.rter C'~o;::JeJs L, -;u~,_ .;.e.r,- . L_~ ----o_ ~~ 0 I..~ '-~ 

D~~- ch E:lrbor on June 21 (Peot San l':2.rie). The vessels reached Seattle on 
June 30 to complete their cruises. 
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Thr~~ area surveyed extended from about 60 N and 176~-7 and so'vJ, th along the
co i tinental slope to Unimak Pass and easti-rard to the Alaska mainland(figure 1). 

OB,JEC~eTVE:3 

The four-vessel ~urYey provicled baseline information on demersal resources 
of the eastern Bering Sea to satisfy the dual objecti'If~3 of providing
information for (1) the Outer Continental Shelf Environmental Assessment 
PrOcr2.lil (OCSEf\-:.p) and (2) the lJorth-r.'12S t and P.:. :-tska Fisheri,:_ ~ Center (iTJAFC) 
co~tinuinG assessment of the condition of ~'~;:fish and shellfish resources 
of the on.re,:,), Funding for this survey '\,;:c' s partially provided by OCSE:\P.

Information provided to OCSEAP ,.rill be used t:l the Bureau of Land

~laD.ageT'lent (BU,I) to prepare an impact statement concerning possible

offshore exploration and dC"v"elopment of oil reserves in th8 area.

Specific obj ectives or the survey were to: 

Descri be the species composition and distribution and abundance of

inc i vidual species of der:J.ersaJ. fish and invert c :~;rates of the eastern 

ing Sea in spring by region and depth. Rr:' ~lt.s of 1 ::.e spring surve;y,
vili.c:h is expected to describe the 'Hinter-s:~, ing cl: 8tri but ion of resources'viII be co::ltrasted with that in summer from a sieilar multi-vessel 
survey in August-October 1975. 

Estimate ) for selected demersal fish and invertebrate populations , the
standing stock , size and age composition ) gro~ ;th rates , and lengt:'
weight relationships. 

Eeasure s~:;lected oceanographic rararo.eters which may affect the environ
ment and distribution of these populations. 

Provide ba8eline information vrh:Lch can be compared 1;i th historical 
ir-:-(' ()rL1ation available from the literature ) existing data sources , andvIi L. future survey information. 

The Biller Freema.n ) in addition to r~1eeting the above obj ecti Yes served 
as a p1atform for investigations on:

(a) benthic inver.tebrates; 
~" 'i 

(b) fish diseases;

(c) marine birds; h'(d) food habits of de~ersal fish; 
(e) ichthyoplankton; and 1"; 

(f) phys iological adaptations of fi sh to cold '\-Tater. 'I 0I ' 
GF/. 

;oc1ified eastern fi~:;h tr3.\"rJs T,,"ere used on each vessel. Tr2."\tls on the 
!Ti 1


c.~ 1V.1. 'f'. rep"""""'nlI,n. An11 '"' 1, c.. u. trop "'C"' 8")': '-- oJ ) 


1--
I'~ " 1.lC:...v:!.ropes , and ,+ mesh UJ. t e iilngs an DO y an... ' mesJl In De lD"v er

nediqte and cod8nd.. The Orer~c::~ traul had a 94 T footrope an~,- "(1' headrope 
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and the ScW1C I;lesh sizes as thE:: lc.rf,er tral-Tls used by the other vessels. 
All of the trm;ls had code~d 1inerfj "'lith 1~T! me::;n for the retention of
small fi~;h and invertebrates. Doors Here 6' by 

91 on the Oregon and
Anna I"1aric ) 7 1 by 9 1 on the Pat S~n I.Ir:.r:l.C: and 7' by 10' on the ltIil1er:
Freeman. 

Ylat'2r column te;::peratures '
Here measuyed by XBT profiles from the Anna


l1arj e Miller Free2an Oregon Sali~ity and temperature at depth were
, and 


measured by CTD instrument froB the liller Freeman Cali orated bucl-:et
thermometers 1-lC:re used by the Miller :reer12. Anna Marie to obtainand 

surface temperature data. 

METHODS 

The survey \oms designed to syno:ptic~lly C07cr the major part of the

,:0 _ .LU l - "!"""n -f'i"'


~1-' utl "'O';""" 1". ,...~~ll--;r 1:- .:..v~.. 
..L. 

JCI... deni'-- '-'~ -, 
~LeJ. - fish in the e~stern Bering Sea.. Due to the tining of the survey, 
C', r'.crt;) ea1~l\r t"""' "'-h::J - ut:::: -J-l..~ -_" l to Lothe c,,-- 0.J 1:-' , -cov ex1 '='Y' 

co-' '-e:cage relative to that of the S'J.!'"E;er 1975 IT:ulti-ve~',.;' ;el survey. The 
planned areal coverage "ras thel'efore !'lore limited than in sur::!I1er 1975.Greater effort , however , was directed to coverage of the slope area and to
inshoye l-raters less than 40 T.1 in -:he spl~in5 survey' than in the SUI'::~:er survey. Depths fished rar:.gec1 froY2 less than 40 m to aboat 500 n. The 

':'Y.1O ;,;tyatified-systematic st~tior-~ :pe,ttern used in the SU.t'11mer 19' "(5 survey
v.--as follm-led. 'rhe station densities vayied depending on the kllm~-n 
distribution of main concentratio~s of principal species of fish and

~~llellfish ) the probable location of oil lease sites ) and are2~S I,d th high
~)otential for environmental ir:lpact (Figure l)" Station densities '-,-erehighest (about one per 125 square !':L iles) or I,raters le~;s than 40 m along
tIle north side of the Alaska Peni~s~la and in Bristol Bay and lowest in the 
northeast region of the area surveyed (one per 400 square miles in subarea 4).
:'~:l other subareas "\-rhere relat i vely hif:,h conce(~ trations of pollock , flounders
and crab vrere expected , ste.tion de~si ties \. ere one per 250 squal~e miles. 
One-hal f hour to~ 'rs \'Tere made at e2. ch station. 

Methods of processing the catches for fish and invertebrates , other than
comrnercial species of crabs ) 1-Tere as follm.:s. Catches of less than about 

) 500 pounds were entirely processed--that is , sor.ted by species ) then
"leights and num'bers deterr.'lined. each species. For larber catches ) afoy 

sub-sample of about 25 to 50% of the total catch ',Tas processed; After the
catch vas sorted ) sanlples of fish 1,rere randor:ily-selected for length
frequency and length-nlatu~i ty detel' r:, iL~tiorls. Length-'Teif,ht and age
structure samples stratified by size ' ,;ere c::~lso taken for the principal
species. 'l'hesc spec ies included.: 

Pol:.. 0C 1--:. i.!:: or 2; :' a. c r~,!.l c of~r :imf:l:J. 
~-P l c, T.!, ........qnn~ '1C"0r::.oJ - C: \ L'-" L,. u.;:J ~,:\.:. 0. 

Rock sale (Le~ido~settn bilincata)

+ h ,- rl r I ,'" 1 n C'aldJ:~~, , 00. "r C' !"I C' ( (1 ~'O, 0C1~. 
' f' 1'1::0 I -i ' ~ r "Y"C"-,~ -'- -- :rl."',-; C;! tE" (~T~ 

P!:1 i,-, :~"i- c:: ,.. r'vo. :~c- lo"~0- .J..~~ ..l. G...- "'.,U.. 
aD e: lsa J....r:.op.to:: C:::'.8. :t ::". :C'r1c~

Pacific oceQ~~ "C'2rC:l (f: e:;~;t;S alutw:; 
,,",~("-,voArro' 'itootl"l -f'l,..., l'+-iv. the ~) s O!':l.J..~ -""",,,J.. 
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Commercial species of' crab 1-:ere co;~:r1 : om 2"lno~)t ctl.~. cat~hes- rc::;,y'.,r~;J :'.,::'

including those of nare th8.:-: 2 Ti.:~::Y~ VC:;. ~orted b:,- s-oY::C' 
then sex and "'ve:t !.;r t:.s ~nd nw:;.be:' All cra"b:~ :,re meQ~, E::xcept 

f' J..che !"f" 1r. '-ithe caB J. C-Y b _ul.. ;:) '-"J.J. 'l(~ '-"--'0.'-)le t.: asure1! 
ments on a minimum of approximately 300 crabs. In adc11 tion to carapa, 
measurements , shell condition ) clutch size and egg color were recorded for 
many of the specimens. Species examined I,rere: 

Red l:ing crab Parali thocles camtshatica 
Blue king crab P. platypus
Golden king crab - Li thodes a~: rr..lispina 
Tanner crab (Chionoecetes b :Crdi and opilio) 

Also recel v~ng special study were several gen~l' a of snails includi~G 
Her,tunca Buccinum Voluto:;:. sius Fusitriton .E2:c5_ nGius ) and Plicif";sus 
Informa ~ion on the distriblJ tions and G1.bu.nd8.;.~ces of other invertebr2.tes 
such as sea anemone ) other crabs ) nudibranchc's ) clams ) starfish ) sand 

dollars ) sea urchins ) starfish , sea cucumbers , sponges ) and sea pens 
was al~o collected by each vessel" The most detailed infonrtation on these 

Mille~ Freeman by personnel

from the Institute of Marine Sciences University of Alaska.

cpibenthic invertebrates ~as collected on the 


Six days of intercalibration tests Ivere conducted between the Oregon and 
I'.larie during I,rhich 30 comparative tows \rere completed. Tm.;sthe Pat San 

\-Tere made at depths ranging from 100 m to 160 m to detect any differences 
in relative fishing paver betveen vessels with depth. Tovrs of one-half 
and one hour were used to determine if catches from the shorter tm,rs 
provided the saIne information as those of longer duration. Data fron~ the 
co!:1parative fishing ...rill be used to standardize the O:ce('=:on catches 1,.ri th 
the ott:;r survey vessels. Compclrative fishing to standardize catches of 
tl~e other vessels vas conducted in swarner 1975. 

REf';ULTS 

Data Collection 

Table 1 summarizes fishing effort and data collections during the
spring survey. In the 191 vessel days in the survey area ) 683 tOlfS were 
mn.cle of vlhich 662 vlere successfully completed. r:ehe number of tovTS per day 
averaged 3. 6 compared to 4. 4 per day during the summer 1975 survey. rrhe 
Imrer nur:,bcr of stations per day in sprinr., in contrast to sUJnmer 1,o.T8.S due 
in part to time required to find i.ce-free stations and to involvem2nt of 
the i-lillcr Frccy:nn in other than trm-lling activit ies durinG part of her 
cTui8e. Al tho1.~Ghice coyer vras quite restrictive in April (covering 
cs;jcntially all of the sur-ley area. except fqr subarea 2), it receded 
sufficiently during the course of the survey to allow coverage of all of

the 2.rea planned for the survey. f3ta.tions travTled are shown in Figure 
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ileights and nw:-lber of fish c.nd invcrtebrntes by species or 8pecies 
croups vcre determined for each haul. LcI'1.gth r.leasurcr::ents iJ~;re teJ.:cr:. 
from 156 870 fish. Indepe~dent otolith or scale samples were ta~en in 
each of the four subareas (Figure 1). 1'h0. total number taken ,.;as 6185. 
L8ngth-vei€,;ht determinatio~s ,.re:ce made for 2 427 individual fish and 
length-matul'i ty for ' 5) 530 fish. 

II. Preliminary Findincs 

Frequency of occurrences and CPUE values for major species of 
fish and crab by region of the survey area are shO'i~'TI in Figure 2. Species 
composi tieD by subarea ,.ras generally similar to that observed in the 
SWT'J1er 1975 survey although the rank order ,,;ras soEel-,rhat diffeyer..t. Pclloc!:. 
dm:linated catches in outer shelf subareas (2 and 3) while yello' ,'lfin sale 
and other flounders ,'Jere t::e predominate species in the inner shelf
subareas (1 and 4). Yello~fin sale and rock sale were also relatively 
abundant on the outer shel:" compared to that during the 1975 s"Ul1lr:ler 

survey) demonstrating the ~igration of these species to deeper waters 
in winter months. 

~:hc abundance of pollock did not appear to be as high relative to other 
species during the spring 1976 survey as it was during the previous 
sum:rler s survey Pollock ',.,rere spawning in April and ~,1ay and. a greater 
proportion of the adult population may have been off bottom and beyond the
trm-rl gear in spring and S1.l.c'T.:mer 0 

The abundance of sculpins ",as surprisingly high thirdrankir.g seconcl nd 

in abundance in the inner shelf subareas (1 and l~) and fifth aDd sixth 
in the outer shelf subareas (2 and 3). 

The order of abundance of cr2.bs by subarea in spring ,.ras similar to that 
in SU:.1r'.ler. The Tanner CY2.b (C. opilio ) was by far the predomine,te spec ies 
in the more northern subareas (3 and t). In the ~ore southern subareas 
the rEanner crab bairdi) both relo,-:.i velyand the red king crab "Tere 

abundant 'Hi th bairdi crab predominating in the outer shelf subuyea 2 and 
red king crab on the inner shelf subarea 


III. Comparison of Survey Results and Obj ecti ves 

Maj or obj ect ives of the survey were accompli shed. Ice cover proved 
to be a problem restricting vessel activity in April and May, but all of 
the-; planned survey area. bec8.171e ice free prior to the end of the survey 
period. A number of insGore ~:;tations in Bristol BQY '\.:ere not se-.:~plecl 
,,;hich prob2"bly vTould have c8en travrled had it not been for delays caused 
by the ice earlier in the cruise. An additional nl~ber of stations were 
not trm,rled on the continental slope because of unfishable botto:,:_ 

Haul and catch data were collected for all hauls as planned to p~ovide 
information on the distri1)lJ.tion End relative abGnd2.IlCe by areu 8.:-~d depth 
of nIl speclc8 of fish and n~jor species or species group8 of inv8rtebrates. 
The sub~tantial biological data collection will proYide descriptions of size 
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and age composition . frowth rates . and length-weiGht relationships by region 
of the eastern BerinG ~:'"~:t" These data will also allow estir:1ates of biomass 
and population size esti~a.tes to be made for principal species by age and size 
group. 

VESSEL C.t\PTAI~iS SCIENTIFIC PARTIES 

~1e success~~l co~pletion of the surv~y was due i~ part to relatively good

weather over Eost of the survey perL'; and a I'linir::'o.llli of vessel and equipDent 

breakdo"\-.'Yls . "cut in particular to the: outstanding effort of the vessel captains 
their cre~s . and the scientific parties" Those participating in the survey 
are listed below:


Anna 1'~J3.rie t.Uller Freeman Oregon Pat San garie 

Vessel captain: Bill Jensen Cdr. Sig Petersen Wendell Schn~ider Bernie Eansen 

Party chiefs: Steve Hughes Robert Heyer Craig Forrest Fred Hathne 

Jean Dunn Ken Haldron Richard .HcIntosh Tc::: Dark 

norm Parks Ro::(:rt vlolotira 

LarrY :Butlett

Fishery biologists: Alan Bectrdslcy Richard BaL~' ala Duane Rodman 

John Ploeger Doyne Kessler Karl Niggol John Ploeger

Janet Hall Joo Yeoul Liffi(Korean) Janet \'Jal1 

William G:' ')olund 
Don Fisk

Craig Forrest 
Karl Niggol


. Kay Larson Jerry Berger Jerry Berger Scott RydingFishery 
~ty ~!orin

'l' cchnicians: Hyla r;elson Terry Sample Terry S&"':lple 
C~::Lck CetakScott Ryding Ron I'ayne Hugh O' Iffell 

Ron Payne Kay LarsonSue ~j". l veson Dick vTebber 
Al 81.e.linger Jan ~.kCroryHarty :,:orin 

Dave Kinvno. ChuG:: Cetak' Dick vTeb'ber 
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Figm' i~ 2. CI'U2 of ten !':, 'Jst 
sp:::cies of co::X'J~~:-cia::' 

an. 

Subarea 3


ecies 

Pollock 
Yellow-fin sale 
Pollock juveniles (~20 cn) 
Pacific cod 
Sculpin.s 
Gre~~land turbot

Eelpouts 
Pacific herring

Skates 
Fl~~thead sale


Tanner crab (C. oDilio)
Tanner crab . bairdi) 
Blue kinG crab

Tanner crab (hybrid) 

Subarea 2


Pollock 
Yellowfin sale 
Rock sale 
Pad fi c cod. 
Flath'2ad sale 
Scu1pins 
Arro'~ooth flounder 
Alaska plaice
Pacific halib'J.t 
Eelpouts 

Tanner crab ( . bairc.i) 

Rcd kinG crab

Tanner cr.:~b (C. oDilia)

Tanner crab (hybrid)


e," 

Subarea 4

GHOmmFISH 

Percent CPUE Percent CPOS 
FreQuenc /h~) 

130" 4


94. 
52,, 
38. 
28. 
25. 
23. 
19. 
15. 
13,, 

CRl\BS 

127 . 2 
25. 
10,, 

GROUIIDFISH 

491. 7


234. 
188. 

92,, 
73. 
72. 
62. 

1~0 39. 
35. 
33. 

CRABS 

120. 
101. 

94. 
13,, 

Species FreclUeE::\' (J-:r; hu: ) 

Yellow-fin sole 179 " 
Alaska plai c 115.

Sculpi~'.s 92.

Rock sale 24,,

Po2.chers 14.

Herring 7" 5


Longhead de.b 6" 7

Capelin 5,,

Eelpout

Pollock 1.9


Tenner cre.b (C . c:Jilio) 188. 
Blue Unt.: cre.b 
Tanner crab (hyb~id) 
Tanner crab (~" tairdi) 1.4 

8'.lbarea 1


Yellow-fin sole 100 950. 
Sculpins 123" 

Rock sale 63,,

Al;~' sk3. plaice 49.

Longhead dab 23,,

Poachers 23.

Pacific herring 17.

Pollock 10.

Capelin

Starry flounder 6,,


Rcd l:ing cre.b 103. 
Tanner crab (C. 2air~i) 61.7 

::.?ilio) 31.0 
Tanner crab (hyb:r: 18. 
Tanner creb CC. 




